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AWALYTICAL TOOLS IN SCHOOL FINANCE REFORM
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R. L. JOHKS

an
The analytical tools selected to evaluate exxstlng school fmance

programs ‘c:lepend largely, on the goals ~
o ¢ “ the “ program. Students of school finance and in-

formed laymen generally agre_e on the fol‘lowing;- y)

T

- 1. The finance program should result in-substanl:ial' equaliza-

tion of ea_uc'atiOnal opportunity'thrdught)ut the state.

2. The Gy program should be fiscally neutra ‘ the*
‘quallity and quantity of a child’ ?ducatwn should not depend on the

. L]
-

R per tapita wealth of the school district 4n which he lives. -

3. The ol program should be f1nanced by an equ1table systen

» of taxation.

S
4. “program should promote the efficient use of

school funds. .
thereare

—: of cour,se,/other goals of the school finance program, but

these quglp seem to be{the most generally accepted. qygiae
a_state's ‘
In evbluating @ school f1nance progran5 gy it seems logical.

éo o w9
u start‘analys“ ”vamatwn among the school

districts — in -educatwnal opportun1t1es prov1ded for pup1ls
W Ate
btlns approac ‘ we do not start mth flscal studies but-

2

>

3

) ~—@iP vith a study of educat1onal opportumues ava1lable An: excellent .
m .
g illustration of this approach is. found 1n_ J. Alan Thomas’s
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L} 1968Aent1t1ed School anance and Educatwnal Opportumty in M1ch1gah
‘rhomqé

ARG, ade dn - -extensive study of the -4yl educational

programs ahvaifable in both elementary and hlgh schoo]sw’n different types

-

6f districts. He fourid that g variation 1n educat10nal oppo'amt]es
~available in school d1str1cts was pr1mar11y due to variation in fiscal

resources. Y-

’

Following are some of the studies that should be made of the educa-
tional programs of each district of a state or at least of an adequate

sample of the school districts of a state:

1. The percentage of el'igible children in eaﬂy ch1'1{dhood educationm
. s

programs, including kindergarten™ '

2, The pumber and per.eentagiwho drop'.out before completing high

hool
schoo 4

3. The extent to whick éompensatory and remedial programs are being
providéd for the educat1onal]y disadvantaged

4. The percentage of students -ﬁgaged in edqcatwnal programs

and activities during the summer months

-

5. The rature and extent of programs in vocational, career, and adult

education ) U

6. The extent to which praovision is made for various kinds of special

P e d

" education and the percentage. of ‘Students L 4 1nvolved ip such
\\ programs: Lo Lo ' )
. ‘\\ . . .
;The nature and extent of health, counseling, and other servitces

~J

prov1ded

— avaﬂabihty of library and lnstructwnil

terials resources . : _
’ \"-\/ ' & S N
These .items relate primarily to acc { of-guplls to educational pro- .

3

“/":"\ N .
'q cams. You will note that I have not mcluded performance of students as
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rieasured by standardized tests. Numerous studies have shown that student

Y

performance as measured by standardized tests is largely a function of .

the socxo-economic status of parents. Students will not achieve equally.
; regardless of the financia] resources available. However, al} students
- should have equal access to the educational programs which meet their

1nd1v1dua1 needs.

houe been studied,
i cat1onal opportunﬁty,\ the next step is to 1dent1fy the causes of those

< var1ataons Perhaps the best apprbach & start with an-e'cemH- list of -

The iHational Educat1on Association Comm/ttee on Edurat1ona1 Finance: pub-
lished a“list of cr1ter1a for this purpose aboot 25 years ago, ’_
—ent1tled "Guides to School Fmahcmg' ».)" They served a good

_purpgdse in ass1st1ng states to 1dent1fy strong and weak elements 1n their

. : programs of school financing. g
’r ,The Nat1onal Educational Finance Project developed - a set
of cmtema for the Jvaluatlon é{% state's school finance pre-

] Nhen —-vamatwn&— in edu-

’(5 acceptabﬂe criterig for the evaluation af a state's school finance program.
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i e ')These “are largely. descriptive ‘and are useful only in indi-

v

“cating strongand weak points. MU o 2

assess tne impact of alternatwe features of school finance programs

only by the use of analytical tobls, some quite simp]e‘ and some quite

. 50phisticated Both types —shomd be used becau,e persons not /-/

.trained in, educatwnaT flnance have dlfflculty -understandmg the so-/

phisticated tools. It isparticularly important that legislators, S
Sl p

S ond classroom teachers understand the desirab]g, énd

& /,

.undesirable characteristics of school finance programs. /
<

Let us f1rst consider tools to use in measuring the equalization

Tt 13 9generally assvmed -
of educational opportunity. *that fiscal .

equalization results in equalization of educational op(f)ortunity. This

-

15 true only when the plan recogmzes necessary d1fferences in per pupil

Costs—programs S such as vocational

education, exceptwnal education)‘ educthn_for the culturally disad-

vantaged, etc. Furthermore, (JMNENNNEAE variations in sparsity of

popuiation and in cost of living should also be included.

The most commonly used method of comparing the fiscal resources of

i

o schoo} distric}:s is to compa_fre the per. pupil expenditures for current




. 13 -
C . expense. Llay personk; including scue legis]ators) frequently conclude that
educational opportu.n‘?ty throughout a state would be perfectly equalized *

if the same amount of mone); is expended per pupil. No valid comparison

of school expenditures of school districts can be made unless W= cost

- “

diffaerentials are recognized. Pupils should -be. we1ghted in order to- take

into account these cost differentials. The National Educat1ona1 Finance
. LY . »

Project developed co.s't differentials for different -types of educational
'programS?z Differentials of this type,c‘an be ~u\§,ed todweight pupils in ' ‘ '
. ‘proportion to cost va,riations. These wetghtings..shomd bé supplemented by
weighting due to varljations in sparsity of population and)theoretically,.
) —in cost of living. Unfortunate]y, valid tools for measuring
variations g in the cost of _ the same standard of

Tiving have not yet been developed. .

»

Nhen the actua] ‘numbers off pupﬂs in the school districts of a state | \

have been converted 1dto approprlately we1ghted pupils, g the current
axpenditure of each school district (excluding tranworta?ﬁ and _
food service) should be d1v1ded by the number of we1ghted pupils in the
dis.trict. If the weighting of pupils has been properly accomphshed,
vartations among school d1str1cts in the expenditure per weighted pupﬂ
indicate var1at1ons in f1sca1 equalization. , _ : A

The next step is to identify the cayses of those variations. In a

J

property taxes, the, mg‘s{"l'ikely candidate is varfatior—

- . . ™ s
A ’ v . 3

1

|

:

1

1

|

state where a substantial portion of schoal revenue is derived from local , 1
| |

|

1

' _ in per 'pu‘pil,valuation of property. This can be examined simply

»* ¥ > e ‘-‘
by arranging the districts in order GGG -

|
. o |
valuation per weighted pupil and comparing the expend*itures per weighted’ |

1 . »

phpil The distribution can be broken- into quartﬂg?s?aknd the med1an or

average expend1ture per wel,ghte“d pupﬂ in each qaai'tﬁe r,;an be computed ‘
A ©

.
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This (B svmp]e techn1queﬂread11y understood by 1eg1slators and other -
lay persons . . . .

A more sophisticated méthbd is to compute the Pearson coeff1c1ent of

k4

correlation or the Spearman rank order correlation between per pupl] wea]th

’.

\ anq per pupil expend1ture. I have found that legislators can,generally

¢ o

understand this technique when it is explained briefly to them.

r

Variations among school districts in per pupil expenditures are also
affected by methods of allocating state and feeera] funds and Pby
variation in‘local 1a§ effort. Let us first examine the effect of state 1

"and federal funds-on per pupi1brevenue. Graphical methods are §uit$£]e,0
for this' purpose. The National Educational Finance Project, used such =° /
2 tool for anaiyzing the extent of fiscal equalization among the schodl
districts of a state.3 Briefly this method \Eidfo]]owsf
1. Arrange a]] by the districts in a state in order from h1ghest to )
Towest equ a‘ j-2ed valuat1on per we1ghted pupil. | .
2. Select a stratified sample of 15-20 School/districts in the etate

ranging frem the highest to the lowest in equa)ized valuation per pupil.

A
3. Construct a composite bar graph for each of the sample districts

1, R o

bar.

l

|

1

. _ |

using different types of shading or crosshatching for each section of the ’i
‘ |

f

1

f
{ 4. Compute the amount of ]oca] revenue per we1ghted pup11 wh1ch is
{
!

equalized by the state formula SUCh as Strayer Haig, percentage equa]1zrng. ‘

power equalizing, guarantee va]Uat1on, etc., and make th1s section 1 of !:

| “the bar for.the district.
5.
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R . .
. Prggram guaranteed by the state to the district.

In a number of states it

willbe found that the state gliarantées d1fferent levels of programs for
8

different districts. This i part1cular1y true G . crc the_amount

. of state funds receiv by a d1str1ct depends on the level of local tax

effort -as . power equalizing formula.

7. Compute the categorical state a1d per we1ghted pupil received by

the district and make this section 3 of the bar.

N

/,édmpute the non-equalized local revenue per weighted pupil availa-

-

/b‘le to the district and make this section 4 of the bar. This revenye is,

r. ~-sometimes called local leeway revenue. . °
9. Compute the federa_] funds per weighted pupil recewed by the dis-
trict and make this section 5 of the bar. R 'amg”;
>10. The total length of the bar is the sum of sect1or?,.1 2,3 4, ;\f
- . there is substantial equalization of fiscal resources, the bars will be

approximately equal for all districts regardless of var1at1ons in equalized

>

valuation per weighted pupil, (Ideally, the revenue used for $chool trans-

portation and school food service should be deducted in tHe above computa-

tions.) The bars for the sample d1str1cts make a profile of the total

——

A
school f1nance program of the states Hwﬂl

reveal what types of school .revenue afe disequa}izing In most states, the

pr1nc1pa] disequalizing factor is the unequahzed lTocal leeway revenue.

This chart will also reveal whether federal funds are d15equa11z1ng -

. . . . _ - - - \\
‘“- - ,\

Some-vamatwns in local tax effort in proportion to equahze_d

valuation per we' hted pupil

4 - &
/:L-"‘-,_ tocal tax-effort for~all districts should be computed. The

standard method

v

’ 1s to compute the tax rate 6n the equalized

[
v

'valuation of each distriet. In many states, it has been found that many

\
. 8

re revealed by the chart described aboveJ éu't‘

v m
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' “variations in local taxpaying®ability. -

ﬁ
the d1str1N:s of a state:” "

" matched do/'llar per dollar from local fumds.

| . [ ‘ w{,,,:;;w

districts of low equalized valuat1on per pupﬂ lm’iq lngher equahzed tax
rates for schools than districts of chh’grater wealth. - Nevertheless. ‘the
h1gher tax rates in the d1str1cts of low wealth do not generally y1eld the
local leewayf revenue per we1ghted pqpﬂ of the districts of ,h1gh wealth

and lower tax rates. ' R I

-

Heretofore, I have discussed simple tools for anal}/zihg state finance

)
programs which tan readily be understood by the $B public. [ shall, now

" . w

L -
discuss a few of the more sophisticated analytical tools SESNNNES used
by research scholars. These il are usuélly.mo’re precise than’the tools
- 3 . . oo -
described above and some of them can be programmed for computers.

1. The Natiomal Educational finance Projec't Equalization Score.

“This +eet-should have b‘een called the fiscal neutrality score instead of

4

l
. the equalization score because it measures fiscal neutrality rather than » 1
|
|
|

fi%cal equalization. The method of computat1on is described in Volume 4

“

of the latiopnal Educat1onal F1nance *Project entitled Status and Impact of

"Educational Finance Programs 4. *l
“ Briefly, it is based on the followmg assumptions:

1.. That local school funds provide no financial equalization unless N\

\
local variations in taxpaying ability are takeh into considerafion in the !
h - . ] \ ‘

4 i l

i

state's -apportionment formula.

#

2. Assuming that a given amount of state revenue is apportioned to

L ‘,
LW

L3

a. NQ equalization is obtained if state dotlars are required. to be

N

b. The first Tevel of equaligatior{ s reached when state funds are

-

allocated in -uniform flat grants per teacher or per ‘pupil with-
f ) LA O‘o
out taking into consideration necessary variations in unit COStSA—

. L {

é
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. f . , . , . ; h . 1 B . - L -
"« €. The second level of Equahzatton is reached when state funds are

‘.J] allocated in ‘ flati grants Wthh take. mto cons1derat1on neceSsary

unit cost variations but-do not —consmerﬁ variations

”

in Yocal taxpaymg ability. N

d. The third- level of equa’hzatwn is reached when state funds are.

allocated n _ uni

. ) ’\“
Tat grants without cons1de£
but -tak.ﬁto cormderatwn varia-

N

tions in local taxpaying ability.

2

‘e. The fouwt and h1ghest level o,faquahzatwn is obtamed fmm i |
~ given amount of a state. revenue when 1,t is aHocated in such a manner as I'

b .
to take into consje’r'atwn ’\necessary variations 1n un1t cost and
\o<¢ ‘

"I variations in * taxpaying ab1l1ty _

~ the NEFP Typology c]asS1f1es local and state. fund

nto fwe

5
1evels of f1nanc1a1 equalization rang.m?rom Level 0 to Level 44\

"’Tbe 1owest level.of equahzatlon—was assigned a va]ue of land -

the highest 1eve1—was assigned a va]ue of 8. 4

“ In 1968 the

]

7 _ . NEFP computed the eq_uah'zation scores of-all fifty states and found that .

they ranged from a low of 2.3 in Connecticut to a high of 8.4 in Hawiii".

| This technique provides no ivnfornfa/tion c0n‘cerninsg the variation among' the
districts of the ffscal resources available for educational programs. How-
ever, it may be assumed that the equalization score is ;negati‘vel'y correlated -

‘with the coefficient of variation among ‘districts of fiscal equaHzatd’on.

2. The Lorené Curve and the Gini Index Or Coefficient. This tool

has recently been used by Hickrod Hubbard, and Yang-of I]hnms State

. 6

Un1ver51ty in a number of state studies.” The Lorenz Curve is developed \

by pTOttlng .’data for cumulative pr0port1ons of pupﬂs and cumulatwe .
. -
proportions of spending expenditures on coord’mate axes. .

i -
[ LY
-

e
‘j---..»\

~




3
per pupil were the same in a istficts. A sagging curve representS Jessers

expendd ture in poorer districts.

The measure -of this 1neﬁ——lity as defined
\ so\\nuﬂﬁg (8
A by Gini Coefficient G is given by theAformulaA 0

"; - P} N o

. 'Ar»ea A . .
' G =

. : : 7 Area '(A+B) \ . ’ Lo \1)
‘fégé* , -

)
In this fornula, —A is. the ayéa between the sagging Lorenz T~

. -curve and the line marking the 45 degree angle andd B is the area below

area .A and aboVe the horizontal aXlS When the Giri index ‘is equal to °

LI
. g

. 1.0, complete ineqUity ex1stsllliwhen the index is Q. O complete equity B
i 8 simple ) ~
exists This’technique i can readily be pro-

>

grammed for computer simulation. lt does not prov1de any information con-

" but .
ization, (R, it

vely with the coeffitient of .
« .

cerning the variation among districts of fiscal equ

Tt

can be assumed that the Gini Index correlates pOSl

variation among districts in fiscal equalizatio ¥ If the Gini Index is‘

computed on the basis of weighted pupils, it is a~wmeasure of f‘scal equali-

. -

zation rather than fiscal peutrality. For example,
.- ina staie asing the power equalizing formul%})attain a Gini ndex of 0

o0

¢ . ﬂf different ‘types of districts ?ake varying levels of  local effo t.
i

.\,

3. Coefficient- of variation. This is a very s1mple°measure. The .

i current expenditure per weighted pupiil (eg(cluding expenditures for trang-
portation and school food serv1c%l As computed?”for each dlStr‘th in the

N state.” The mean and the® standard deViation for the distribution ate

N )
’ [ - T

computed. The*coeffir:ient of variagion is computed by dividing the

’ . ™ ' N

11




techn1que produces a standardized measurement | apgropr(jte for
comparisons among states w1th different levels

{/ . 4., y Rppf1les in School Support. The Un1ted States Office of Educat10n. 1’

for 5 decenn1al periods beginning in 1930 has deyeloped/prof1les of, school

. support wh1ch indicate the degree of equalization of f1scal resources and ST,
also the level of support in each state compared with the nat10nal median. ‘.
10

. Paul Mort developed the first of these profiles for the, year°1930 . The

¢, 11 .

latest of these*prof1les Ras - been developed by Eugene McLoone for the year Q\; !
g 1969 70 Under th1s techn1que, classroom un1ts are based on the pre-

va1l1ng pract1ce of average number of pupils, per teacher for elementary .

schools and for secondary schools with a further allowance For schools

/s

w1th fewer than 700'pup1ls Prevailing pupil- teacher rat1os for the nat1o~\)
. b_x enrollm’ent size and type of pupil were used. 112 Th1s_ produced

-, ’

4 crude type of we1ghted classroom unit as compafed\w1th the more refined . .r‘>
\ RN

we1glted pupil unit. The current expenditure per classroom umit is plotted B

> on the horizontal axis and the cumulative per cent’of classroom units on
1 Y *

- . . ‘ - ! «
the vertical axis. This profile constructed for each state shows-the national

- !

- f
.« - median classroom unit expenditure, the state median slassroom unit expendi-

s e ) > ‘ ®
’) . ’ \ture)and the amount of deV1at1on below the med1an of classroom . </

- Voo ~ .

A compar1son of the proﬁ1les of the statesefor decenn1al

v1dence of the progress or regress1on of a state toward ‘ ;7///

. ™ |

. R PPt

. Mcleofie made*some add1t1onal computat1ons from the data collected for

) < ) . N ‘. e‘ . 2

Those_gomputat1ons 1ncluded the percentrof yurrent expend1- o
‘u’ ) N .  §
each state that would be requ1red to raise. the expendbtures per - i

4 . o 3 '\\

cla sroom unit to the state med fan and- the national med1an McLoone ’



L4 .

" five decennial periods. .This coefficient indicates the degree o which

1
te

“® -
taxes".. Tnese four ‘sources pro.rde 94 per,cent of aH federal, state,
_" and lgcal tak revgnue E19ht_y-two percent of altl federa] tax revenue is ° .

funds are unequa_Hy distributed in the state qQr n'atio‘n.. aIf, e:ver student“
in the state or nation had the ‘Sarne an‘ount of funds :expended; for him, the
coef.:fic/ient would be zero. As the fdnds‘ddistr%buted' to studerits l;ecome !
unequaﬂy distributed,-th'e‘c’oefficient increasg? toward ’1.00.’ The - o
method of computing the index of inequality is fo:und ‘in."'The A:atomy of '-

Income Distribution" by James Morg‘an. Review Gf Econom'ics and Statistics,

e

N 2
44:281, Aufyst 19624 Mcloone found that the coeffic1ent of mequahty ;
‘had been (@d‘@\su’b‘stantml]y in the nation and zm fost states since 1930.

5:¢ The £qu1t_y of the Taxes Used to Support

tion.- -if progresswwty

" of the tax is cons1dered equity, the -

*most equitab]e taxes are federal taxes, the next most equitable are state s

' “

taxes and the. Jeast emre Tocal s'chool taxes. These arggfour ’

_ maJor sources of WL}SLMMLMesSJv1ty. ]perSOnal
’ /

\ncome taxes, corpdérate income- taxes, sales and excise taxes, and property .

deered from personal and corporate income taxes.’ Tuentyfm percent o'f

1 4

State tax revenue is derwed from personal and corporate mcome taxes .
’ and 57 percent from sales-and gross rece1pts taxes Local school d1str1cts
derwe approxlmately 98 percent of thelr tax revenue from Tocal property .
‘ taxes. Therefore, tt:e.hgher the’ percent‘%;‘f school’ revenue der1ved from
federal seurces and state sources and the lower the percen f school
Fevenue der1ved from local property taxes, the mo;e equ1t Te the tdxing

.

e&" h
‘system.. Furthermore, the hwgher the percen f state reVenue_
—derwed .frem personal and ;orporate mcome taxes, the P

.more equitable the taxing system. The National Education Assoc1at10n the .- 4

. American Assogfation of School Admmstra_tor_s} and other influential organi-



. A _ ‘ , .

. ¢ - ! r ‘ ’ s > .
zatlonsnve reconmepded that . the federal government provide 30 percent
or more of schoo} re'venue : e L

The National: Educat1on\ Finance ProJect developed a heasure of the

-

/
relatw’é(pr‘tmﬁeshwty of the .tax revenues for the public ;’ehools of each

state from eral, state)and local sources.13 LY
- — "It is destribed

s - ~ -

- 0 N N L
s tn'detdil-in Volume © of the National Educatiohal Finance Project entitled

. ~ .. » ° b . L
- Alternative Pg:grams\fbr;ﬁaancmg Education. Briefly, the federal personal.
\ p ’ ' N ‘ :

4. income ‘tax was assigned a progressivity value of 50 and the relative pro-

- M e . . . L J
gressivity-of. other tax sources was computed in proport1on._~;

. U, For example, state personal .

é and oorporate mcome taxes were assrgned a progress1v1ty value of. 35, * o«

s st~ate sgles taxes a.value of 15 and property ‘taxes a Value of 14. The

L

A groportion of school revenue derwed from’ eath ‘source was computed and a

[ o
co.posbte progress;wty SCore was computed for .each state, -

* -

25.7 in A]aska, 24.2 in Delaware, and 23.5 in North Carolina. In genera]i.
tbeggher the. percent ! Ireyenue for)school' derwed frOm federal and

’ state sources, “the h1gher the progress1v1ty score;_ R
) LY .
- Th1s techmque may be‘considered a re]atwely crude tool of ana]ysis

. but it doel prov1de a method for comparing ‘the relatwe progressivity of

-

the tax Systems of the™'states used to fmagce the pebhc schools

6. " Lacome g]astmrt_y of Denand Has public sehool support increased.

-

) t

. over a- per1od of years i proport'ton to the increased econon)u: act1v1ty .
-/ _/ 1 -

of the natlou? ,\The answer -to this question can be obtamed by comparing .

the relatwe change in the t1ty pf educatwn. demanded- ov\r‘\a per1od of

time with the relative change in ousehoId income, Economsts cél] th1s

_ @frbm a Jow of 15,7 in Hew Hampsmre to highes ‘of T




ey

measure "income elasticity of demand": It is'determined for education

%

by comparing changes in current expéhditures per pupil for education with %

changes in per capita personal income A coeffic1ent of 1 means that a
1 percent change in per capita income has beéen accompanied during the
period of years studied by a 1 pen(:net change in per pupil expenditure.

If the coefficient is more than 1, the demand is called eiastic and
S

when less than 1, inelastic 14

1

- .

7. Computer Simulation Mode]i, The most efficient tool for testing

alternative proposais for a schoel f.inance program is the computer simu-

.

-

. lation modeL It is novllposmbie to develop a computer simulation model

with interacting camponents which can'reveal, quickly/the impact on indi- .

“vidual districts, of an almost unlimited number of alternative provisions

in scho§l finance -programs. Le'gis]ators"fr;equentiy. submit bi'Hs incor-

porating provisions affecting school fina% without being awatre of

£ ’
what the§ will cost, what their impact will be on 1nd1v1duai dis-tricts-‘

and whether they will be equahu or disequahzing The computer sifu- .\

lation model, if proper]y devglop m answe'hthese

and other questions

A number of these simuTation models ‘have been developed. They have to

be adopted for each state . The National .Educatienal Finance Project has
&

déveloped a computer simuiation model entitied NEFP Decision Process

"A Computer Simulation". \15 This rnode] has been adopted for use in a

numbe_r @B states.

Al

GmEmN Other tools of analysis-of school financing systems

. n€s
have been used and _ new * will no doubt be developed. The

purpose of th‘IS paper has not been to- describe all of the possible toois

of ana1y51s but to describe some of .the most useful and most conmon]y used,

A trUSts-' that purpose has been accomplished
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